F-18-FDG PET/CTにおける非小細胞肺癌のリンパの流れに着目したリンパ節転移の検討 by 重本, 蓉子









. 
 72.3 9.9 
177/88 
95 
7 
67 
55 
41 
188 
56 
12 
4 
3 
3 
N stage 
      N0 195 
      N1   21 
      N2 33 
      N3 16 
. 
344 36 10.4%
28
2
23 13
65.8 14.6 44 86
31
5
26 72.2%
10 27.7%
SUVmax
2.7 1.0 2.0 6.2
66
 14 (66.7%) 
LN
LN N=8
LN N=6
7 (33.3%) 
LN #2
LN #4
 21 
 1 (50%) 
LN
LN
1 (50%) 
LN(#7) 
2 
 16 (88.9%) 
LN
LN N=11
LN N=5
2 (11.1%) 
LN #8
 18 
 8 (66.7%) 
LN
LN N=4
LN N=4
4 (33.3%) 
LN #5
 12 
 10 (76.9%) 
LN
LN N=5
LN N=5
2 (15.4%) 
LN #8
1 (7.7%) 
LN 
(#7) 
13 
  FDG PET/CT
SUV 2.5  
 85.5 (153/179) 82.1 (147/179) NS 
 97.9 (834/852) 92.7 (790/852) P< 0.001 
 95.7 (987/1031) 90.8 (937/1031) P< 0.001 
 89.5 (153/171) 70.3 (147/209) P< 0.001 
 97.0 (834/860) 96.1 (790/822) NS 
 FDG PET/CT
SUV 2.5  
 44.7 (21/47) 34.0 (16/47) NS 
 98.2 (822/837) 94.0 (787/837) N < 0.001 
 95.4 (843/884) 90.8 (803/884) N < 0.001 
 58.3 (21/36) 24.2 (16/66) N < 0.001 
 96.9 (822/848) 96.2 (787/818)  NS 
NSCLC
LUL
RML
LLLRLL
RUL




1. McLoud TC, Bourgouin PM, Greenberg RW, Kosiuk JP, Templeton PA, Shepard JA, 
et al. Bronchogenic carcinoma: analysis of staging in the mediastinum with CT by 
correlative lymph node mapping and sampling. Radiology. 1992;182:31923. 
2. Rohren EM, Turkington TG, Coleman RE. Clinical applications of PET in oncology. 
Radiology. 2004;231:30532. 
3. Pak K, Park S, Cheon GJ, Kang KW, Kim IJ, Lee DS, et al. Update on nodal staging 
in non-small cell lung cancer with integrated positron emission 
tomography/computed tomography: a meta-analysis. Ann Nucl Med. 
2015;29:409-19. 
4. Tasci E, Tezel C, Orki A, Akin O, Falay O, Kutlu CA. The role of integrated positron 
emission tomography and computed tomography in the assessment of nodal spread in 
cases with non-small cell lung cancer. Interact Cardiovasc Thorac Surg. 
2010;10:200-3. 
5. Billé A, Pelosi E, Skanjeti A, Arena V, Errico L, Borasio P, et al. Preoperative 
intrathoracic lymph node staging in patients with non-small-cell lung cancer:accuracy 
of integrated positron emission tomography and computed tomography. Eur J 
Cardiothorac Surg. 2009;36:440-5. 
6. Deppen S, Putnam JB Jr, Andrade G, Speroff T, Nesbitt JC, Lambright ES, et al. 
Accuracy of FDG-PET to diagnose lung Cancer in a region of endemic 
granulomatous disease. Ann Thorac Surg 2011;92:428-32. 
7. Kim YN, Yi CA, Lee KS, Kwon OJ, Lee HY, Kim BT, et al. A proposal for 
combined MRI and PET/CT interpretation criteria for preoperative nodal staging in 
non-small-cell lung cancer. Eur Radiol 2012;22:1537-46. 
8. Meng Li , Ning Wu , Ying Liu , Zheng R, Liang Y, Zhang W, et al. Regional nodal 
staging with 18F-FDG PETCT in non-small cell lung cancer: Additional diagnostic 
value of CT attenuation and dual-time-point imaging. European Journal of Radiology
2012;81;188690.
9. Suga K, Kawakami Y, Hiyama A, Sugi K, Okabe K, Matsumoto T, et al. Differential 
diagnosis between 18F-FDG-avid metastatic lymph nodes in non-small cell lung 
cancer and benign nodes on dual-time point PET/CT scan. Ann Nucl Med 
2009;23:523-31. 
10.Nohl-Oser HC. An investigation of the anatomy of the lymphatic drainage of the 
lungs. Ann R Coll Surg Engl. 1972;51:157-76. 
11.Baird JA. The pathways of lymphatic spread of carcinoma of the lung. Br J Surg. 
1965;52:86875. 
12.Sharma A, Fidias P, Hayman LA, Loomis SL, Taber KH, Aquino SL. Patterns of 
lymphadenopathy in thoracic malignancies. Radiographics. 2004;24:419-34. 
13.Riquet M, Hidden G, Debesse B. Direct lymphatic drainage of lung segments to the 
mediastinal nodes. An anatomic study on 260 adults. J Thorac Cardiovasc Surg. 
1989;97:623-32. 
14. Riquet M, Assouad J, Bagan P, Foucault C, Le Pimpec Barthes F, Dujon A, et al. 
Skip mediastinal lymph node metastasis and lung cancer: a particular N2 subgroup 
with a better prognosis. Ann Thorac Surg. 2005;79:225-33. 
15. Watanabe S, Suzuki K, Asamura H. Superior and basal segment lung cancers in the 
lower lobe have different lymph node metastatic pathways and prognosis. Ann Thorac 
Surg. 2008;85:1026-31. 
16. Sharma A, Fidias P, Hayman LA, Loomis SL, Taber KH, Aquino SL. Patterns of 
lymphadenopathy in thoracic malignancies. Radiographics. 2004;24:419-34. 
17. Kotoulas CS, Foroulis CN, Kostikas K, Konstantinou M, Kalkandi P, Dimadi M, et 
al. Involvement of lymphatic metastatic spread in non-small cell lung cancer 
accordingly to the primary cancer location. Lung Cancer. 2004;44:183191.
18. Takizawa T, Terashima M, Koike T, Akamatsu H, Kurita Y, Yokoyama A. 
Mediastinal lymph node metastasis in patients with clinical stage I peripheral 
non-small-cell lung cancer. J Thorac Cardiovasc Surg. 1997;113:24852. 
19. Kermani AT, Bagheri R, Tehranian S, Shojaee P, Sadeghi R, Krag DN. Accuracy of 
sentinel node biopsy in the staging of non-small cell lung carcinomas: systematic 
review and meta-analysis of the literature. Lung Cancer. 2013;80:5-14. 
20. Yang W, Fu Z, Yu J, Yuan S, Zhang B, Li D, et al. Value of PET/CT versus 
enhanced CT for locoregional lymph nodes in non-small cell lung cancer. Lung 
Cancer. 2008;61:35-43. 
21. Sanli M, Isik AF, Zincirkeser S, Elbek O, Mete A, Tuncozgur B,et al. Reliability of 
positron emission tomography-computed tomography in identification of mediastinal 
lymph node status in patients with non-small cell lung cancer. J Thorac Cardiovasc 
Surg. 2009;138:1200-5. 
22. Franchi P, Larici AR, Amato M, del Ciello A, Occhipinti M, Ciresa1 M, et al. 
Pulmonary lymphatic drainage in non-small cell lung cancer. Educational Exhibit 
C-1869;1-32:ECR 2012, European Society of Radiology/www.myESR.org. 
23. UyBico SJ, Wu CC, Suh RD, Le NH, Brown K, Krishnam MS. Lung Cancer 
Staging Essentials: The New TNM Staging System and Potential Imaging Pitfalls. 
RadioGraphics 2010; 30:116381. 
24. Hellwig D, Graeter TP, Ukena D, Groeschel A, Sybrecht GW, Schaefers HJ, et al. 
18F-FDG PET for mediastinal staging of lung cancer: Which SUV threshold makes 
sense? J Nucl Med 2007; 48:176166. 
25. Topol M, Masøo  A. The problem of direct lymph drainage of the 
bronchopulmonary segments into the mediastinal and hilar lymph nodes. Clinical 
Anatomy.2009;22:509-16. 
Saeteng S, Tantraworasin A, Euathrongchit J, Lertprasertsuke N, Wannasopha Y. 
Nodal involvement pattern in resectable lung cancer according to tumor location. 
Cancer Manag Res. 2012; 4: 1518. 
27. Takahashi K, Takahashi K, Stanford W, Van Beek E, Thompson B, Mullan B, et al. 
Mediastinal lymphatic drainage from pulmonary lobe based on CT observations of 
histoplasmosis: implications for minimal N2 disease of non-small-cell lung cancer. 
Radiat Med 2007;25:393-401. 
28. Takahashi K, Sasaki T, Nabaa B, van Beek EJ, Stanford W, Aburano T. Pulmonary 
lymphatic drainage to the mediastinum based on computed tomographic observations 
of the primary complex of pulmonary histoplasmosis. Acta Radiologica 
2012;53:161-7. 
29. Sasaki T Takahashi K, Aburano T. Effect of ageing and pulmonary inflammation on 
the incidence and number of cross-bridging structures in pneumothorax patients , 
Acta Radiologica, 2011;52; 1088-94. 
30. Lee JW, Kim BS, Lee DS, Chung JK, Lee MC, Kim S, et al. 18F-FDG PET/CT in 
mediastinal lymph node staging of non-small-cell lung cancer in a 
tuberculosis-endemic country: consideration of lymph node calcification and 
distribution pattern to improve specificity. Eur J Nucl Med Mol Imaging. 
2009;36:1794-802. 
31.Booth K, Hanna GG, McGonigle N, McManus KG, McGuigan J, OSullivan J, et al. 
The mediastinal staging accuracy of 18F-Fluorodeoxyglycose positron emission 
tomography/computed tomography in non-small cell lung cancer with variable time 
intervals to surgery. Ulst Med J 2013;82:75-81. 
32.Ohno Y, Koyama H, Yoshikawa T, Nishio M, Aoyama N, Onishi Y, et al. N stage 
disease in patients with non-small cell lung cancer: efficacy of quantitative and 
qualitative assessment with STIR turbo spin-echo imaging, diffusion-weighted MR 
imaging, and fluorodeoxyglucose PET/CT. Radiology. 2011;261:60515. 
33.Ventura E, Islam T, Gee MS, Mahmood U, Braschi M, Harisinghani MG. Detection 
of nodal metastatic disease in patients non-small cell lung cancer: comparison of 
positron emission tomography (PET), contrast-enhanced computed tomography (CT), 
and combined PET-CT. Clin Imaging. 2010;34:208. 
34.Xu N, Wang M, Zhu Z, Zhang Y, Jiao Y, Fang W. Integrated positron emission 
tomography and computed tomography in preoperative lymph node staging of 
non-small cell lung cancer. Chin Med J. 2014;127:60713. 
35.Lee AY, Choi SJ, Jung KP, Park JS, Lee SM, Bae SK. Characteristics of metastatic 
mediastinal lymph nodes of non-small cell lung cancer on preoperative F-18 FDG 
PET/CT. Nucl Med Mol Imaging. 2014;48:416. 
36.Lin WY, Hsu WH, Lin KH, Wang SJ. Role of preoperative PET-CT in assessing 
mediastinal and hilar lymph node status in early stage lung cancer. J Chin Med Assoc 
JCMA. 2012;75:2038. 
37. Lee JW, Kim BS, Lee DS, Chung JK, Lee MC, Kim S, et al. 18F-FDG PET/CT in 
mediastinal lymph node staging of non-small-cell lung cancer in a 
tuberculosis-endemic country: consideration of lymph node calcification and 
distribution pattern to improve specificity. Eur J Nucl Med Mol Imaging. 
2009;36:1794-802. 
Yamamoto Y, Nishiyama Y, Kimura N, Ishikawa S, Okuda M, Bandoh S, et al. 
Comparison of 18F-FLT PET and 18F-FDG PET for preoperative staging in non-small 
cell lung cancer. Eur J Nucl Med Mol Imaging 2008; 35:236-45.
